made the following improvements to the baseline algorithm to account for the influence 10 of variable wind speed and atmospheric CO 2 concentrations on respective model 11 aerodynamic conductance and canopy stomatal conductance terms, and resulting ET 12 calculations: 13
(1) To quantify the impacts of increasing atmospheric CO 2 concentrations on 14 canopy stomatal conductance, we applied a CO 2 constraint function to the biome-specific 15 NDVI-based canopy conductance model of the base algorithm. The CO 2 constraint 16 function follows the dependence of canopy conductance on CO 2 
Validation of ET Estimates 42
The domain of this study includes global land areas and inland water bodies that 43 are not permanently covered by snow/ice and defined by the 500-m MODIS collection 5 44 global land cover classification 8 . The total area considered in this study is about 132.05 45
×10
6 km 2 or 89% of the global land area. To validate our global ET estimates, we first 46 compared the ET estimates using the updated P-LSH algorithm (ET RS ) at the 1-km scale 47 with in situ tower eddy covariance measurements from 82 worldwide FLUXNET sites 48 ( Figure S1a ). We also produced one additional set of ET estimates (ET Base ) at the site 49 level using our previous ET algorithm, i.e., the baseline algorithm from Zhang et al. 1 . We 50 then compared and evaluated relative accuracy of the two resulting ET series against the 51 global tower observations. The ET RS results show good agreement with the tower 52 observations, indicated by a RMSE difference of 14.4 mm month -1 and R 2 value of 0.803 53 (Figure S1b), and are within the range of tower measurement uncertainty 9 . The ET RS 54 results showed better performance than the ET Base (Table S1 ). Inclusion of the CO 2 55 regulation and dynamic aerodynamic conductance components reduced the RMSE 56 difference of the resulting ET calculations by about 8% (1.2 mm month -1 ) and increased 57 the R 2 value by 0.08 (Table S1 ), suggesting that changing atmospheric CO 2 58 concentrations and seasonal and inter-annual variability in wind speed contribute to the 59 variation in land surface ET estimates. We further compared the ET RS The total number of WMO stations used for these comparisons varied annually, ranging 145 from 4,574 to 7,262. The WMO stations weren't used for evaluating the SRB-CERES 146 solar radiation fluxes because these station records do not contain detailed solar radiation 147 information. 148
We also compared T max , T min , T avg , and e a from NCEP2 and net solar radiation (R n : 149 (Table S2) . These results 172
indicate that NCEP2 provides high-quality temperature and e a records. However, Table  173 S2 results show that the daily WS records from NCEP2 have relatively low 174 correspondence with the WMO station observations, with a correlation of 0.571 (P < 175 0.001). The reduced correspondence for wind speed is not unexpected, because local 176 wind conditions are spatially heterogeneous and are likely to be beneath the scale of 177 variability represented by the coarse (1- 24 . When we compared the NCEP2 data 237 with the CRUTEM4.3 data, we first aggregated the NCEP2 data to 5°, the spatial 238 resolution of the CRUTEM4.3 data, so that the two series are comparable; when we 239 compared the three reanalysis data, all reanalysis data were first downscaled to a common 240 1° resolution to ensure these comparisons comparable. On the global scale, the inter-241 annual variability and temporal trend of the NCEP2 air temperature are similar to those of 242 the CRUTEM4.3, ERA-Interim, and MERRA air temperatures ( Figure S6a global average surface wind speed from the NCEP2, ERA-Interim, and MERRA data sets. This 257 figure was created using MATLAB R2014a. 258 259
We also investigated the correspondence between these reanalysis and 260 observation-based data sets on a grid cell-by-cell basis. The NCEP2 reanalysis show 261 consistent inter-annual variabilities in air temperature with the CRUTEM4.3 record and 262 the other two reanalysis data over a majority of land areas ( Figure S7 ). This indicates that 263 the NCEP2 air temperature is generally consistent with the other four data sets. It is also 264 worth noting that there are relatively low consistencies in air temperature between the 265 NCEP2 and the other data sets in some regions such as western Central America and 266
Central Africa (Figure S7a-c) . These low consistencies also appear in the comparison 267 between the ERA-Interim and MERRA series ( Figure S7d ). This suggests that larger 268 269 270 
